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(54) Inkjet printer service station controlled by data from consumable parts with incorporated 
memory devices 


(57) An inkjet printing system (10) includes a re- 
placeable printhead (1 2) having plural nozzles for eject- 
ing ink droplets, a service station (8) for capping and 
wiping the plural nozzles, and a replaceable ink car- 
tridge (20) housing a supply of ink and further including 
a cartridge memory (28) for recording service station- 
control data. A processor (30) is coupled to the ink car- 
tridge memory (28) and is responsive to service station- 


control data read from the cartridge memory (28) to de- 
rive a service station control value. The printhead (12) 
further includes a memory (16) which records printhead- 
related parameters, and the processor (30) is respon- 
sive thereto and service station-control data read from 
said cartridge memory (28) to control the service station 
(8). The control data may be service station parameters, 
one or more subroutines to control the service station 
(8)-and combinations thereol. ----- 
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Description 

FIELD OF THE INVENTION 

This invention relates to inkjet printer systems that 
employ replaceable, consumable parts and, more par- 
ticularly, to an inkjet printer which include includes a 
service station whose operation is controlled by param- 
eters stored on memories that are integral to the con- 
sumable parts. 

BACKGROUND OF THE INVENTION 

Substantially, all present-day copiers, printers, plot- 
ters, etc., include a controlling microprocessor which re- 
quires input control parameters to assure high quality 
production of documents. Since most such apparatus 
allows user-replacement of consumable items, various 
techniques have been developed to enable entry of 
such parameters. 

In regards to inkjet printers, it has been proposed 
that print heads incorporate a parameter memory for 
storage of operating parameters such as: drop genera- 
tor driver frequency, ink pressure and drop charging val- 
ues (see "Storage of Operating Parameters in Memory 
Integral with Print Head", Lonis, Xerox Disclosure Jour- 
nal, Volume 8, No. 6, November/December 19B3, page 
503). U. S. Patent 5, 138,344 to Ujita, entitled "Inkjet Ap- 
paratus and Inkjet Cartridge Therefor', indicates that an 
ink-containing replaceable cartridge can be provided 
with an integral information device (i.e., a resistor ele- 
ment, magnetic medium, bar code, integrated circuit or 
ROM), for storage of information relating to control pa- 
rameters for the inkjet printer. Murray et al. in U.S. Pat- 
ent 5,610,635, describe a printer ink cartridge which in- 
cludes a memory for storing various parameters related 
to ink contained within the cartridge. 

U. S. Patent 5,365,312 to Hillmann et al, entitled 
"Arrangement for Printer Equipment Monitoring Reser- 
voirs that Contain Printing Medium", describes the-use 
of memory devices integral with ink reservoirs which 
store ink consumption data (for use by a coupled inkjet 
printer). European patent EP 0 720 916, entitled "Ink 
Supply Identification System for a Printer" describes the 
use of an ink supply having an integral EEPROM which 
is utilized to store data regarding the identity of the ink 
supply and its fill level. 

The prior art further teaches the use of consumable 
parts with integral memory for use in electrophotograph- 
ic printers. In U. S. Patent 5,021,828 to Yamaguchi et 
al., entitled "Copying Apparatus having a Consumable 
Part 0 , a toner cartridge is disclosed which includes a 
memory for storing data regarding to the state of con- 
sumption of toner in the cartridge. U. S. Patents 
4,961,088 to Gilliland et al.; 4,803,521 to Honda; 
5,184,181 to Kurando et al.; and 5,272,503 to LeSueur 
et al. all describe various replaceable toner cartridges 
for use in electrophotographic printers. Each cartridge 


incorporates a memory device for storing parameter da- 
ta regarding the cartridge. 

Current inkjet printers mount inkjet printheads on a 
scanning carriage which is scanned across a media 

5 sheet, as the sheet is fed by the printer's sheet feed ap- 
paratus. At one extreme of the scan path is positioned 
a mechanism for maintaining the printhead in good 
working order. That mechanism is called a "service sta- 
tion" and is provided with both (i) rubber caps that pro- 

io tect the printhead's nozzles and nozzle plate during pe- 
riods of non-use and (ii) a wiping mechanism for remov- 
ing accumulated crust which builds up on the nozzle 
plate over time. 

Two problems confront most printheads, i.e., ink 

75 plugs and ink crust. An ink plug is an accumulated 
amount of dried ink which plugs a nozzle and inhibits 
drop ejection. The dried ink builds up during non-firing 
time in both the capped and uncapped states, but more 
slowly in the capped state. Ink crust on the nozzle plate 

20 builds up during printing and is a layer of dried ink which 
accumulates as a result of an ink aerosol that settles 
thereon. 

Ink plugs can be ejected by firing a nozzle (i.e., ■spit- 
ting") into a spittoon that is typically positioned adjacent 

25 to the service station. The nozzle is repeatedly fired until 
the effect of the plug is eliminated. The number of firings 
required to dislodge an ink plug is determined by wheth- 
er the printhead has been capped or uncapped; the total 
time since the last firing; ambient humidity and temper- 

30 ature; and the type of ink. As inks become faster drying 
and more permanent, the number of firings needed to 
clear a nozzle increases. 

"Pulsewarming" is one way to reduce the required 
number of firings to clear a nozzle. Most inkjet print- 

35 heads employ heater resistors to cause ejection of an 
ink droplet through a nozzle. Pulsewarming is the appli- 
cation of a low level of current to the heater resistors 
which is insufficient to cause ink ejection, but is sufficient 
to warm the ink substrate and hence the ink. The heated 

■40 ~. ink acts as a better solvent in removing ink plugs. 

In the prior art, the printer firmware included param- 
eters which controlled the number ol "spits" of ink that 
were used to dislodge an ink plug and the current level 
required to achieve pulsewarming. However because 

45 ink chemistries and printer designs are continually 
evolving, it is difficult to establish optimal spitting and 
pulsewarming criteria at the time of introduction of a 
printer to the marketplace. In other words, the aforesaid 
parameters are "moving targets"- even after a printer 

50 model is introduced. 

Ink crust is normally removed by wiping the nozzle 
plate at the service station. With new, more permanent 
and fast drying inks, it has been lound that more effec- 
tive wiping is accomplished when a solvent (e.g. : poly- 

55 ethylene glycol) is placed on the absorbent material that 
is used as the wiper. In addition, the order of spitting, 
wiping and cleaning can be important to the proper 
maintenance of the printhead 
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Clearly there are a number of tactors which should 
be considered when undertaking to control an inkjet 
printer's service station to assure long printhead life- 
time. Among the factors are those which are directly re- 
lated to the removal of ink plugs and the wiping action. 
Since many of those factors are variable during the life- 
time of a printer, the prior art has used conservative, 
compromise servicing routines to achieve a best case 
operation. However, such compromises do not lead to 
best quality print documents. Also, such compromise 
service routines can take more time than necessary, 
slowing down printing operations. 

Accordingly, it is an object of this invention to pro- 
vide a print apparatus with an improved capability for 
adjustment of printer control functions. 

It is another object of this invention to provide an 
improved printer control system which is able to update 
control parameters for a service station that are depend- 
ent upon current printer performance parameters 

It is yet another object of this invention to provide 
improved service station operation for an inkjet printer, 
wherein control parameters for the service station are 
read from plural consumable parts. 

It is still another object of this invention to be able 
to alter the servicing routine ol the printer based on new 
software routines contained in plural consumable parts. 

SUMMARY OF THE INVENTION 

An inkjet printing system includes a replaceable 
printhead having plural nozzles for ejecting ink droplets, 
a service station for capping and wiping the plural noz- 
zles, and a replaceable ink cartridge housing a supply 
of ink and further including a cartridge memory for re- 
cording service station -control data. A processor is cou- 
pled to the ink cartridge memory and is responsive to 
service station-control data read from the cartridge 
memory to derive a service station control value. The 
printhead further includes a memory which records 
printhead-f elated parameters; and the-processonis re- 
sponsive thereto and service station-control data read 
from said cartridge memory to control the service sta- 
tion. The control data may be service station parame- 
ters, one or more subroutines to control the service sta- 
tion and combinations thereol. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1a is a perspective view of an inkjet printer (with 
cover removed), which incorporates the invention. 

Fig. 1b is a block diagram of components of the 
inkjet printer of Fig 1a. 

Fig. 2 is a schematic sectional view of a replaceable 
ink cartridge used with the inkjet printer of Figs. 1 a and 
1b. 

Fig. 2a is an expanded view of Fig. 2, showing de- 
tails of a cartridge memory installed on the ink cartridge. 
Fig. 3 is a perspective view of an inkjet printhead 


employed with the invention hereol. 

DETAILED DESCRIPTION OF THE INVENTION 

5 Fig. 1a illustrates a perspective view of an inkjet 
printer 1 incorporating the invention. A tray 2 holds a 
supply of input paper or other print media. When a print- 
ing operation is initiated, a sheet of paper is fed into 
printer 1 and is then brought around in a U direction to- 
to wards an output tray 3. The sheet is stopped in a print 
zone 4 and a scanning carriage 5, containing plural, re- 
movable color printheads 6, is scanned across the sheet 
for printing a swath of ink thereon. The process repeats 
until the entire sheet has been printed, at which point, it 
75 is ejected onto output tray 3. 

Printheads 6 are, respectively, fluid ically coupled to 
four removable ink cartridges 7 holding Cyan, Magenta, 
Yellow and Black inks. Since black ink tends to be de- 
pleted most rapidly, the black ink cartridge has a larger 
20 capacity than the other cartridges. As will be understood 
from the description which follows, each printhead and 
ink cartridge is provided with an integral memory device 
which stores data that is used by printer 1 to control its 
printing operations. 
25 a printhead service station 9 and a spittoon 9 
(shown schematically) are positioned to the right ex- 
tremity of the printhead scan path. Service station 8 in- 
cludes a mechanism for wiping the nozzie plate of the 
printheads as they are moved by the carriage into and 
30 out of a parked position at service station 8. Service sta- 
tion 8 also includes a mechanism for capping the nozzle 
plates when the printheads are in the parked position. 
As the invention hereof is not dependent upon the spe- 
cific structure of service station 8, further detailed dis- 
35 cusston thereof is not required. U. S. Patent 5, 155,497 
to Martin et al. (assigned to the same Assignee as this 
Application) describes the structure and operation of a 
service station usable with the invention hereof, and its 
disclosure is incorporated herein by reference. 
40 Fig. 1b illustrates pluggable printhead 12 which in- 
cludes a print element 14 and an integrally mounted 
printhead memory 16. Printhead 12 is pluggably remov- 
able from printer 1 via interconnects 1 8. An ink cartridge 
20 is also pluggably removable from printer 1 via elec- 
ts trical interconnect 22 and f luidic interconnect 24. Ink car- 
tridge 20 includes an ink reservoir 26 and an integral 
cartridge memory 28. Service station 8 is also present 
in printer 1, as described above. The contents of mem- 
ories 16 and 23 will be considered in detail below and, 
so as will be understood, are instrumental in enabling real 
time control of service station 8. 

Ink cartridge 20, printhead 12 and service station 8 
are interconnected to a microprocessor 30 which in- 
cludes both electronics and firmware for the control of 
55 the various printer sub-assemblies. A service station 
control procedure is executed by printing system 1 at 
various times during printing for the purpose of main- 
taining print quality. This control procedure can be tn- 
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corporated in the driver, in the printer firmware, and/or 
in information storage devices 16 and 28. According to 
one aspect of the invention, storage devices 16 and 28 
provide control parameters for service station operation, 
tn a preferred mode, information storage devices 1 6 and 
28 provide parts of or all of the entire service station con- 
trol procedure. Generally, control data may be broken 
into two groups. The first group controls when and how 
much servicing occurs. The second group controls how 
the servicing is performed, including the order of wiping, 
spitting and cleaning. Either group may be altered of en- 
hanced as described herein. Further, information stor- 
age devices can include date codes or revision numbers 
associated with parameters and/or control procedures 
to assure that a most recent version of the service sta- 
tion control procedure is used. 

A host processor 36 is connected to microprocessor 
30 and includes a central processing unit (CPU) 38 and 
a software printer driver 40. A monitor 41 is connected 
to host processor 36 and is used to display various mes- 
sages that are indicative of the state of inkjet printer 1 . 

Fig. 2 illustrates a sectional view of ink cartridge 20. 
Ink cartridge 20 is pluggable into a receptacle (not 
shown) in inkjet printer 1 and includes both a fluidic in- 
terconnection and an electrical interconnection, both of 
which are accessible through bottom surface 42 via flu- 
idic connector 44 and an electrical connector 46. Elec- 
trical connector 46 enables interconnection to a car- 
tridge memory chip 28. 

An expanded view of connector 46 and memory 
chip 28 is shown in Fig. 2a, with connector 46 making 
contact to a mating connector in the receptacle within 
inkjet printer 1 when inkjet cartridge 20 is pluggably in- 
serted thereinto. 

Fig. 3 is a perspective view of printhead 12 and il- 
lustrates the placement of printhead memory 16 there- 
on. A plurality of contacts 48 enables pluggable connec- 
tion to printhead memory 1 6 as well as various electrical 
elements within printhead 12. Printhead 1 2 is a known, 
- thermally-actuated inkjet printhead : with a print element 
(including a nozzle plate) positioned at surface 14. Be- 
hind each nozzle is an ink chamber with a heater resis- 
tor. A thermal sense resistor is positioned on the print- 
head and detects the temperature of the semiconductor 
substrate on which the heater resistors are positioned. 
A fluidic interconnect 50 connects ink cartridge 12, via 
ink flow path 24 (see Fig. 1), to ink reservoir 26 in ink 
cartridge 20. 

When printhead 1 2 is plugged into a receptacle {not 
shown) within inkjet printer 1 , contacts 48 make electri- 
cal connection to a mating connector in the printer and 
fluidic interconnect 50 automatically mates to ink flow 
path 24 to enable a flow of ink-thereto. 

As indicated above, parameters and/or encoded 
subroutines stored in cartridge memory 28 and print- 
head memory 1 6 enable microprocessor 34 to calculate 
control values for service station 8. To accomplish con- 
trol ol service station 8, each of memories 16 and 2B 


includes both factory-written data and printer- recorded 
data. Many parameters present in the memories are not 
directly relevant to this invention and will not be consid- 
ered herein. The following is a list of parameters relevant 
5 to control of service station 8 that are stored within the 
aforesaid memories: 

Ink Cartridge memory 16 


10 


is 


20 


25 


30 


Factory-written data: 

1 .- number of spits versus time uncapped (=slope); 
2 - number of spits versus time capped (=slope) ; 
3-maximum number of spits; 

4. -time frequency ol wiping; 

5. -number of pages printed between wipes; 

6. -number of drops fired between wipes; 

7. -number of wipes for each cleaning; 

8. -number o1 wipes belore wiper is rewetted with 
solvent; 

9. -amount of time before wiper is rewetted with sol- 
vent; and 

10. -frequency of flushing of the printhead (i.e., plac- 
ing a vacuum on the nozzles to withdraw contami- 
nents, bubbless and/or ink). 

Printhead memory 28 

Printer-recorded data: 

1. -number of drops fired; 

2. -number of pages printed. 


As will be hereafter understood: service station con- 
35 trol procedure 32 makes use of the above-indicated pa- 
rameters to control the operation of service station 8. In 
a number of instances, data from both memories 16 and 
28 are utilized to arrive at an improved service station 
control value. Further, the ability to periodically replace 
40 ^merr*cries-16^and 28, as their host carriers- (eig., yjt\r\\- 
head 12 or ink cartridge 20) are replaced, enables the 
manufacturer to provide updated parameters, on a con- 
tinuing basis, to customers who already have installed 
printers. 

45 Service station control procedure 32 includes both 
a spitting algorithm and a wiping control algorithm. The 
spitting algorithm is used during an uncapped state (dur- 
ing or after printing) and just after a capped state(just 
before printing). The spitting algorithm receives signals 

so from microprocessor 30 which enable it to determine the 
uncapped time of printhead 12. In accordance with the 
uncapped time indication, service station control proce- 
dure 32 accesses values which define the relationship 
between a number of spits versus time uncapped. In ac- 

55 cordance with the determined number of spits, signals 
are sent to the printing system to position printhead 12 
in facing relation with spittoon 19 and to cause the re- 
quired number of spits to occur through the nozzle(s). 
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When a printhead job is initiated after the printhead has 
been resting in a capped state, a similar process is used 
to provide the correct amount of spitting so that the noz- 
zles will properly eject ink. 

' As regards the wiping algorithm, printhead 12 is in- 
cremented to its park position to enable the wiping pro- 
cedure to occur. If the procedure senses that a time pe- 
riod since a last wipe action has passed which exceeds 
the Mime frequency of wiping' threshold (parameter 4 
above), then a wiping action is ordered. If the time fre- 
quency of wiping threshold is not reached, but the 
number of pages printed between wipes reaches the 
threshold value given by parameter 5 above, then a wipe 
action is ordered. Note that the number of pages printed 
value is acquired from memory 16 on printhead 12 -- to 
accommodate the possibility that printhead 12 may 
have been moved from one printer to another. 

The number of wipes for each cleaning is deter- 
mined by a wipe parameter, which defines the number 
of wipes that are performed on the nozzle plate to ac- 
complish a desired level of cleaning. Clearly this param- 
eter, and others will vary in accordance with the specific 
ink that is present in ink cartridge 20. Accordingly, those 
values are modified if a new ink type requires such a 
modification. The remaining parameters are self-evi- 
dent and are utilized by the procedure to further control 
the wiping action. 

In lieu of recording all of the service station param- 
eters, on the memory element, the encoding thereof 
may take other forms. The printer driver or printer 
firmware may include a plurality of service station con- 
trol procedures, each such procedure associated with 
an address. The selected address may then be a value 
which is encoded on memory 28 on each cartridge 20. 
Thus when the address is accessed Irom memory 28, it 
enables the retrieval of the desired service station con- 
trol procedure. Further, some combination of driver-con- 
tained parameters and ink cartridge-contained parame- 
ters may be utilized. 

As an example,, a new printer^ no ay^-be introduced 
with a first type of ink. If, after introduction, a second 
type of ink is discovered that drys faster and is otherwise 
fully compatible with the first ink : a new print cartridge 
would be introduced containing 1he new and faster-dry- 
ing ink. By encoding the wiping and spitting parameters 
on the new ink cartridge, such parameters can be uti- 
lized by the printer without any requirement being 
placed upon the user to update the printer software. The 
memory can also contain software objects, for example, 
JAVA objects which could contain service station param- 
eters, routines or both. 

This invention may be extended to not only optimize 
individual servicing parameters for a given service sta- 
tion routine -- but also to optimize an entire service sta- 
tion routine. Printhead servicing is typically done before, 
during, and after printing as well as in response to a user 
prompt. After market introduction of a printer, it may be 
desirable to change the entire servicing routine, includ- 


ing the order of servicing operations. To accomplish this, 
an entire subroutine may be encoded on ink container 
memory element 28. During certain events or after cer- 
tain time periods or amounts of usage, such a service 
s subroutine (or subroutines) are accessed by the printing 
system. At such time, the subroutine from the ink con- 
tainer effectively takes control of printer maintenance. 

The following is a specific example of a series of 
events which occur when a print job is sent to the printer 

w 

1. Print job started (by the user); 

2. Printer reads a preprint service subroutine #1 and 
a parameter set from ink cartridge memory 28; 

3. Printer executes preprint subroutine #1 prior to 
is printing; 

4. Printer prints the print job, using parameters Irom 
the parameter set; 

5. Printer executes postprint service subroutine #2 
after printing. 

20 

Subroutines #1 and #2 are generally as-tollows: 
Subroutine #1; 

25 1 ) Label or tag (a set of bits that dictate that this is 
a service routine to be performed at the beginning 
of a print job. 

2) Spit command {set of bits that tell the printer to 
30 carry out a spit action). 

3) Spit parameters, (set of bits that indicate a 
number of spits in accord with the time the printhead 
was in a capped position). 

35 

4) End (set of bits that signal the printing system 
that the end of the routine has been reached) 

Subroutine #2: 

40 — . . 

1) Label 

2) Wipe command 

3) Wipe parameters 

4) Spit command 
45 5) Spit parameters 

6) End of subroutine. 

By providing both parameters and subroutines en- 
coded on ink cartridge memory 28, substantial flexibility 

50 js achieved to adjust such parameters or subroutines 
after a user purchases a printer. For instance, over time 
it may be determined that Subroutine #1 is more effec- 
tive if a wipe command is executed prior to the spit com- 
mand. It may also be determined that the spit command 

55 is not necessary for Subroutine #2, or that the order of 
the spit and wipe operations should be changed. Pa- 
rameters may be variable (dependent on time, amount 
of printing, etc.) or fixed (a set number of spits). The 
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commands can also be subroutine calls themselves di- 
recting the sequence and conlrol ol the servicing proc- 
ess. The subroutines called may be located in the driver 
or in the printer firmware. Alternatively, an object orient- 
ed language can be used. New objects could be con- s 
tained in memories 1 6 or 28. Duplicate names would be 
resolved at runtime by deferring to the object in the car- 
tridge first, printhead second and finally the printer. This 
offers the advantage of using minimum memory when 
supplying new control information. Similarly, latest date io 
codes or revision numbers would enjoy priority. 

It should be understood that the foregoing descrip- 
tion is only illustrative ol the invention. Various alterna- 
tives and modifications can be devised by those skilled 
in the art without departing from the invention. While the is 
above invention has been described in the context of an 
Inkjet printer those skilled in the art will realize that it is 
equally applicable to other printer/copier arrangements 
which employ inkjet print mechanisms and replaceable 
units therefor and wherein service station control proce- so 
dures are programmable. Further, this invention can be 
used when the printhead and ink cartridge are one inte- 
grated, replaceable unit or when they are separately re- 
placeable. Accordingly, the present invention is intend- 
ed to embrace all such alternatives, modifications and 25 
variances which fall within the scope of the claims. 

Claims 

30 

1. An inkjet printing system (1 0) comprising: 

a printhead (12) having nozzles for ejecting ink 
droplets; 

35 

a service station (8) for capping and wiping said 
plural nozzles; 

replaceable cartridge means (20) for housing a 
supp.ly-of, consumable marking media aneMn- 4D 
eluding cartridge memory means (28) for re- 
cording service station-control data; and 

processor means (30), including processor 
memory, coupled to said cartridge memory 
means (28) and responsive to said service sta- 
tion-control data read from said cartridge mem- 
ory means(28) for operating said service sta- 
tion (8). 

so 

2. The inkjet printing system (10) as recited in claim 1 , 
wherein said printhead (12) is replaceable, said 
inkjet printing system (10) further comprising: 

printhead memory means (16) positioned on ss 
said printhead (12), for recording printhead-re- 
lated parameters: 


said processor means (30) further responsive 
to a printhead-related parameter read from said 
printhead memory means (16) and service sta- 
tion-control data read from said cartridge mem- 
ory means (28) to control said service station 
(8). 

3. The inkjet printing system ( 1 0) as recited in claim 1 , 
wherein said replaceable cartridge means (20) is an 
ink reservoir cartridge (20) that is pluggably insert- 
able into said printing system (10), said cartridge 
memory means (28) forming an integral part of said 
cartridge means (20) and making electrical connec- 
tion to said printing system (10) upon insertion of 
said cartridge means (20). 

4. The printing system (10) as recited in claim 1, 
wherein said data read from said cartridge memory 
means (28) further includes a value from which said 
control means (30) derives a number ol ink ejec- 
tions for clearing a blocked nozzle. 

5. The printing system (10) as recited in claim 1, 
wherein said service station-control data read Irom 
said cartridge memory means (28) includes a value 
which is used by said control means (30) to enable 
control of a number of wipes applied by said service 
station (8) to said printhead (12). 

6. The printing system (10) as recited in claim 1, 
wherein said service station-control data read from 
said cartridge memory means (28) includes a sub- 
routine for enabling said processor means (30) to 
operate said service station (8). 

7. The printing system (10) as recited in claim 1, 
wherein said service station -control data read from 
said cartridge memory means (28) includes plural 
parameters used by said processor means (30) to 

- - operate said-service station (£). ~ — • -■■ 

B. The printing system (10) as recited in claim 1, 
wherein said service station-control data read Irom 
said cartridge memory means (28) includes at least 
one parameter used by said processor means (30) 
to access a service station control procedure from 
said processor memory. 

9. The printing system (10) as recited in claim 2, 
wherein said service station-control data read from 
said cartridge memory means (28) is given priority 
over control data from the printhead (1 2) and control 
data from the printhead (12) is given priority over 
control data stored in the printer (10). 

10. The printing system (10) as recited in claim 2, 
wherein said replaceable cartridge (20) is separate- 
ly replaceable from said printhead (12). 
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11. The printing system (10) as recited in claim 2, 
wherein said replaceable cartridge (20) is integral 
with said printhead (12). 

12. ' The printing system (10) as recited in claim 2. 

wherein said service station-control data read from 
said cartridge memory means (28) which includes 
a dale code is given priority overcontrol data having 
an earlier date code. 

13. A method for controlling operation of an inkjet print- 
ing system (10) : wherein the inkjet printing system 

(10) includes (i) a service station (8) for capping and 
wiping a nozzle plate present on a printhead (12). 

(11) a replaceable cartridge (20) lor housing a supply 
of consumable marking media, said replaceable 
cartridge (20) further including a cartridge memory 
(28) 1or recording printhead servicing data, and (iii) 
a printhead (12) for producing marks on a print me- 
dia, said printhead (1 2) including a nozzle plate, the 
method comprising the steps of: 

a) reading printhead servicing data stored on 
at least said cartridge memory (28); 

b) deriving a service station function control val- 
ue that is dependent upon said printhead serv- 
icing data read from said cartridge memory 
(2B) ; and 

c) controlling said service station (8) in accord 
with said sen/ice station function control value. 

14. The method as recited in claim 1 3, wherein step a) 
further reads a printhead-related parameter from a 
printhead memory means (16), and step b) employs 
said printhead-related parameter and said print- 
head servicing data read from said cartridge mem- 
ory (28) to control said service station (8). 

15. The method as recited in claim 13, wherein said 
printhead servicing data read from said cartridge 
memory means (28) includes a value from which 
step b) derives a control signal for causing said 
printhead (1 2) to generate a number of ink ejections 
to clear one or more blocked nozzles. 

16. The method as recited in claim 13, wherein said 
printhead servicing data read from said cartridge 
memory means (28) includes a value from which 
step b) derives a signal to control a number of wipes 
applied by said service station (8) to said printhead 

(12) . 

17. The method as recited in claim 13, wherein said 
printhead servicing data read from said cartridge 
memory means (28) includes a subroutine for ena- 
bling said processor (30) to operate said service 


station (8). 

18. The method as recited in claim 13, wherein said 
printhead servicing data read from said cartridge 

5 memory means (28) includes plural parameters 
used by said processor means (30) to operate said 
service station (8). 

19. The method as recited in claim 13, wherein step c) 
to wherein said printhead servicing data includes al 

least one parameter that is used by said printer sys- 
tem (10) to access a service station control proce- 
dure from a memory. 

is 20. A replaceable ink cartridge (20) for an inkjet printing 
system (10), the printing system (10) including a 
printhead (1 2) 1or producing marks on a print media, 
the printing system (10) further including a print- 
head service station (8) for performing capping and 

20 wiping functions for said printhead (8), and a proc- 
essor (30) with processor memory, the replaceable 
ink cartridge (20) comprising: 

an ink reservoir (26) containing an ink supply; 

25 

a cartridge memory element (28) having serv- 
ice station-control data stored thereon, the car- 
tridge memory element (28) electrically cou- 
pled with the processor means (30) so that the 
30 processor means (30) has access to the serv- 

ice station-control data when the ink cartridge 
(20) is installed in the receptacle; and 

wherein, in order to carry out a service station 
35 operation, service station-control data stored in 

the cartridge memory element (28) are read by 
said processor (30) to enable said processor 
(30) to.de rive a service station control value. 

40 7,21. -The replaceable ink- cartridge (20)^Oi- c!aim^20;' 
wherein the cartridge-control data includes factory- 
installed parameters that are recorded at the time 
the ink cartridge (20) is manufactured. 

45 22. The replaceable ink cartridge (20) of claim 21, 
wherein the cartridge factory parameters include a 
value from which said processor (30) derives a 
number of ink ejections required to clear a blocked 
nozzle, based upon a period of time the nozzles 

so have gone without firing in a capped or uncapped 
stale. 

23. The replaceable ink cartridge (20) of claim 21, 
wherein the cartridge factory parameters include a 
55 value which is used by said processor (30) to control 
a number of wipes applied by said service station 
(8) to said printhead (12). 
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24. The replaceable ink cartridge (20) ol claim 20, 
wherein the cart ridge -control data includes a sub- 
routine for enabling said processor (30) to operate 
said service station (8). 

5 

25. The replaceable ink cartridge (20) of claim 20, 
wherein the cartridge-control data includes a soft- 
ware object tor enabling said processor (30) to op- 
erate said service station (8). 

70 

26. The replaceable ink cartridge (20) ol claim 25, 
wherein the cartridge-control data replaces an ex- 
isting software object which is located in one ot said 
printhead memory unit (16) and processor memory. 

75 

27. The replaceable ink cartridge (20) of claim 20, 
wherein said said ink reservoir (26) is integral with 
said printhead (1 2), both said printh ead (12) and ink 
cartridge (20) being user-replaceable. 

20 
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